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WANWISA ROONGKAEW: SOFTWARE ENGINEERING TOOLS CLASSIFICATION
BASED ON SWEBOK. ADVISOR: ASST. PROF. NAKORNTHIP PROMPOON, 118

PP-

Advances in computer technology in support of further software
development have been a factor resulting in the creation of many software
engineering tools, for use in the successful development of the system at each
step of software development. In each step, it is necessary to use different
software engineering tools based on features and usage functions. Also, the
software engineering tools are stored across various organizations and websites,

making retrieval for usage difficulty.

This thesis has solved the aforementioned problems by developing a
tool for classifying and retrieving software engineering tools to produce
appropriate results for target usage, by using SWEBOK (Software Engineering Body
of Knowledge), a software engineering standards document, to assist in the
classification of various software engineering tools. The sub-categories of software
engineering tools specified by SWEBOK are used as the classifiers. Therefore, the
system consists of 26 types of tools. A Naive Text Classification algorithm is used
for classifying the various software engineering tools into the 26 categories
specified by SWEBOK, and retrieval is based on calculating a similarity value using

the Vector Space Model.

The experiment to measure the effectiveness of the research was
conducted, by comparing the results with the classic information retrieval
approach. The effectiveness of software tool retrieval based on the categories
specified by SWEBOK is measured using recall and precision values. The results of
the experiment show that, the presented method produces a 12.82% lower recall
value than the Classic IR Approach, and a 12.73% higher precision value than the
Classic IR Approach.

Department: Computer Engineering Student's Signature

Field of Study: Software Engineering Advisor's Signature

Academic Year: 2013
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1.1.  Software Requirements Tools
[Dor97, Dor02]

Tools for dealing with software requirements have been
classified into two categories: modeling and traceability
tools.

+ Requirements modeling tools. These tools are used for
eliciting, analyzing, specifying, and validating software
requirements

¢ Requirement traceability tools. [Dor02] These tools are
becoming increasingly important as the complexity of
software grows. Since they are also relevant in other
life cycle processes, they are presented separately from
the requirements modeling tools.
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ey TupeuNIAURAUENTAUMAKARILUFUN 5

v a o o o B
wilAdAgy

1
L AN

LONEIS 5

ATy

S AN

— = 3

JaA103

[ N N ]

INAGU

o
Y

SUN 5 TuppunsAUANENSaumna 3]

Jupoun1sAUALEsaEUNALULdY 2 Junsundn laun Junaun1sAuAU (Retrieval
process) lagauideillduuudiansu3giivinmes (Vector space model) wagtunaun1s
INA9U (Ranking process)

1) wuudiaesUigivinmes 1 luuuudiasnisfufulssnnuilafineyininisuans

L4
anuduiussevinederiniy G wazienans d; luguuuuvesiinines

- —
q = WiqgWaq - rWeq)
_
d] = (Wl,j' WZ,j' ey Wt,j)
JGRL
& S @ o v o
Wiq Ao A mtinuesAd k; Tuderiniu g
A ! %)I %
Wi j A Anhwiinveamen k; Tuenans d;

Anhwtin w; o @unsadnaleanauns (4) wagAtwmtn wy ; asnsasuld

1naun1s (5)
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(1+1logfig) Xlog=  if fig >0

" 0 Otherwise
Towil
fiq fio Apudvesind k; ludero g
N fio Suamenansinun
n; fio Sruruenansiidi k; Usinget
1+1 xlog~ if f,; >0
L= ( og fi;) X log - if fij )
0 Otherwise
Towil
fij fie ArAudvesdd k; Tulenans d;
N fie SruauenansTaviLe
n; fio S1uamenansfiaed k; Usnged

[%

NUUILTINITAUIUNIAIAILAAIY AL UIUIMUNVIATIAUIULAINELNS

(@) wazauns (5) YIAUIUNINANNS (6)

- izt WigX Wij
¢ — (6)
lm(q j ) JZ:’L:lWiZ,qX\/Z%:lWiZ'j

Tnen

Sim(q, d]-) A9 ANAINARIEVOITDAININAULDNETT |

Wi g Ao A mtdnueswnen k; luteraiu q
A 1 %)’ 0 o al'
W, j fe Anthwiinvesdi k; luenans d;

2) ANSINAIAUNARNS NAIINATUIUNIAIAINUAAIYTENINYDANDIUAULDNANTHAD
JUNBUFDLUABNITUIAIAINUAAIENLAUITAAIAUNARNS AL A UADARABINUTDAINILANN
1nlUtiay LLazLLamLﬂummﬁmauLﬁ@lﬁ&ﬂi’fmmmLﬁ@maﬂmiﬁaamé’mﬁummaﬂwaa

A ldunnTian
2.1.5 n15UsSUNG

lunsussliunanispuAuasaumatuilingUssashiionaadeuias InUse@nsnadn
STUUAUANATAUMAR TR UALeNa1STIdAI@enadesiutemaungldUeudunle

967199 NABALATINUANMUABINTVOIRLY tnegIdulaldAnsenay (Recall) wazA1AIY
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waiue (Precision) LHunsTad msunNIsUTELY AWSINYBINISUIANTINAULAZAIAIY

wluguandlugui 6 wasianiseasidunvetudazinTinfadaluil

R N A: relevant documents

document in the answer set

collection

R: relevant A: answer set

documents

= oA A ' o
UM 6 AINTIVDINITAIANIUNAULAZAIMIINLNULT [3]

1) ABeNAY 19IUNTINAINNEINISOVRITEUUNITAUALLNBNINTUINTRAINDUN
Tounuisnuiuenasiinedtes (Relevant) HusrwiuwirlusifiowUssuiisuiusiuiu

LONASALNLIVDININUA ANUNSAIUIULARINALNS (7)

Recall =r = 1RNA] (7)
R
Tneil
r A ANLSENALUDINITAUAL
R Ao srurutenansiiflanuduiussutesiatudesivualagy
3oy
A Ao Swuenansiilaannishufuvesyuy

RNA A9 UIULBNAITNLANUFAUNUSAUTENINWBNEITNANUALAY

Aengyiuena siilunvesdneu

2)  A1EULLUTT  ANANULNUE T IUNITIAAINUAILITAVRISEUUNSAUAULND
a | o d' 4 g.// a o d' d' % < [} 1 | d' = =1 [
NITUINLAAINDUN bPUNTUTT1WIUBNANSTNE2T09 WU lusidiaiUSauisuiu
WHANMBUNIUA ANUN5AIUIULARINEALNNS (8)

IRNA]
|A|

Precision =p =

Tnen

p A9 ANAINLNUEIVDINITAUAY
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2.1.6 NSAANFULBNENT

n1sdnnguenansiluduneunislunisianisarsaumeliedlunguuiouseinni

gnAsdwazvinzay lagaidedldnisdnnguuuuunan (Naive text classification) tiledn

| [

aunsesionuimnssugendusiieglulssinmnguesianuivesaiten

]

2.1.6.1 NMFIANFULUUUIDN

Y a = . = o [ [ I Qlld v o

9anea3iiu  (Algorithm)  wdnwiaNedInTUNTIANGUBNANTNANTTEUMTINUN
Uszian (Class) 1iud lngldananuadelumsdanguienansivegludiduundssianila
Amuald lona1mile azgnAIuIUMIAIAINATIeAUYNY AId1kunUseianiiedanay

enanshieglussaniilenanuaieunigarsenuainvue
nsIANguLUUEENaINsaAalaanTunauns LU
1) Suteyatndn lawn nquvesenars D uazwnvewiidwunussnn C

(= (Cll Cy, ..ty CL)

Tned
C A9 WHYDIFITLUNUTLLAN
L A9 INUIUTIVUAVDIFITLUNUTLLAN

2) WAULDNETS dj LAGITLUNUTZLAT) Ca meardnvasmaulun®as @1uise

Aulalanauns (4)

[

3) lunn9 tonans d; Mluau@nues D Anilunisdail

3.1) AYNNITAUAURITILUNUTLLAN Cp Aduaudnues C AUTZNaUAIEIMDL

Akung (Match) fuwanluenans dj

3.2) usiazAues [d}, ¢p] aansadnamAenurdeldainanns (9)

_ Y
ld; | x|¢cpl

Sim(dj, cp) =

Tnen

Sim(dj, cp) A9 ANAIUAAIEYDADNEATT J AUFITUNUIZLAN D

A .
d; A LBNaT J
= v o U o
Cp A MTuUNUseLan p
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3.3) dtonans d; Weglunguuesinduundssian ¢, Alvidanuadmeuniian

2.2 UIeNNeIVa9

v | [
av A a A v W a v

NuATeilladnwinuidenifeitessisiunmun 5 U3y 9AUsEasAnanves

N13ANEIUITBNLAYIVDI LNDANYILUINIIULAZITAAANN ] VOIUITEABUNRUN LNBUIUN
Usuldlunsvinuddedlidusednsnadeu lnedwunnaguvesnuidesenduy 2 nqu fs
NANYRINWITENEITUNITIANGUDIAAINT LaTNFUVBNINIILNYITUNITINAINAINTH

a s & w = av o a 1% Yo =
YOIAINTTUTONALIT FavzuaniTgasidenidenneitasldnalull
2.2.1 NgNYRIUITBNLINUNITIANGHDIAAINUS

1) Personalized Microblogging Information Management Framework based on

SWEBOK [4]

[
av A o Y

NUALUNEUDNTBUNULAE A TAAMNUNYITIF NS UN 1T UUNLALAUALTDAI Y

< a = o a v Y a ¢ ¢ aa ° Y
"\]’]ﬂlﬂJIﬂﬁ'Uﬁ@ﬂﬂ\‘i‘?Nllﬂ’J’]llLﬂﬂﬁ%@ﬂiu@WUQﬂ?ﬂiimﬁawmLL'Ji I@SﬁﬁUaﬂQﬂuqﬂqﬂLsﬁUﬂqiﬂiqﬂ

Y

Muundennuainanuivesd deruainlulasudenisazgnituunudeduuniy
AzuuLTignAIINANLAdeadsdudonuaruunmisdsan (Social  context) lag
UTUNNHIANUTZNBUAIBLULBIAULLY (User  feature)  Uaziuuedn1uUszy1AL
(Community feature) msmamLﬁ@i’@ﬂﬁz?ﬁm%wamaqﬂiawuﬁgﬂﬁﬁﬂﬂaLU%&UL%U
NadNSAUITNMsAUALIIaNNIMsIRNULasAUALENTaUNA tnen1sinUsEanSrareenis
Fwundeninugnindedadesiluda wazUssdnsnavesnsfuiudoninugnindie

Weight r-precision Wa Discounted cumulative gain @sa1nn1snaassnuinUsza@nduainla

INNITIBUNLALAUAUTDAIUAIENITIFUS UNNNEIALTNINAINITNNTAUAUMIUNTNANS

(%

(v I3 Y A r-:ll [ Y] o [ ] [y éj av Ao Y
NIANULaZAUANAITAUMATISEAUTBAAYIINAY 0.05 wena1ntlauideddalanmun
P39 aRUNTa U UNYaUslRgsIuIARLENTaS199 A Ten s Feraaliieinssu

‘EJE)‘WﬁLL%%ﬁ’]M’]iaﬁUi’msgmﬂaﬁL‘ﬂuﬂiﬂﬂﬁﬁflmﬂlﬂﬂiUg@ﬂﬁ\‘iiﬁ

' (%
v A o = o

NNATesInanldldadeatislunisdauen TuauddeNndaustisainuifnly

PNMITeAINaNIUsEYNAlTlunsTLuntarNaInANvesAt aunsatanlddiiun

YA v =€ o

A A& v a ¢ v v aa Y aa °
Lﬂi@ﬂﬂ@mqujﬁﬁﬂﬁimsﬁawmLL’J%L@ ﬂ\‘iuuw'ﬂ"ﬂEJf\N'Lﬂ'Jﬁﬂ'ﬁIUﬂqﬂ,sﬁﬁ'}U@ﬂﬂJ'}"UqLLL!ﬂ‘lJiSLﬂ‘VI\‘]']u

v &g

PNAUIFINTTUYBNALITANNNUIV BT T ULUIN I UNITAN T U LAY

e
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2) Guide to Software Engineering Body of Knowledge (SWEBOK) and the
Software Engineering Education Knowledge (SEEK) — A Preliminary Mapping [5]

o [y 1

NUITEHINAUDNTTUAYDIADINGNBIAAIUIAUIAINTTULDNALITT AL ITDIUA
wanANeTUBE ALY TuAea I UaALazdA (Software Engineering Education [body of]

a

Knowledge) [6] lneaideniignussasdiiioszyunareduionguainninuiueddmingsy

q

(%
9

FONALISUARLTEIMEY felu aidonazussneumeiidonunzauduanuseanisuaznisly

! | ¢ A o o 1% [V T ¢ v o
lugeavnssy drudaiigadsvasdivedninveuiuneshauiwng luiiiussaunisal fedu
FadsUsznoumeiideriieatunisfinuluszaudsgaes n1sdugazuanslimiuidiui
LAY IIAZIALAYBIAILLANANTENINEDINGNDIARINTT

[

AIdulatnisiuguesassnguesinuianmudteiiluiuinisdunisdanguesd

A
ANUTIEIN diloAuaziASationuIAINTTUTONALIS
3) Classification and Comparison of Agile Method [7]

NuIdeitlaesursmalinuaziasaslienNatvayunisinnquuaziusauiisuisnis
1Y) ¢ s v Y] A a 9 Y ‘:1' aa o A
Wagendusnglienveinanuaeiiieitesiuuni 2 , 4, 5, uag 8 Yasaiteon TuAe
ANADINTTTONALIS N1585199WALIT N1TNAADUTONAUWIT LAENITIANITIAINT T

gonis IaseuddeuilainnisiuTeuisusening eXtreme  Programming (XP) uag

Scrum

Yaw VYo o o 1 Y ' < A Y A s s 1%
dadelainaideautviiiglunisianguiniesileniuiainssuvenduls lagld
mesuigluniaznguesAnuinineItewitn s uiisuseninalseinnasesilonu

A4 A Yy ooa ¢ s
LAFDNUBANUIAINTTUYDNALIT
2.2.2 A§UVRNUITHNYINUNISANANNAINITOVRIANTTUYINAUS

1) Techniques for Quantitative Analysis of Software Quality throughout the
SDLC: The SWEBOK Guide Coverage [8]

a v g" ] a a ¢ v 2 (3 s o
MAjeihhiauemaiialunisieszinisinlSunununmvesendwisuaznisiily
YSuldseninnnsiinveinisiauiveniuas lnednasesdleiugiusiuamunin 7 i

WALANISAIUANTURBUNINEDRA (Statistics process control)  waztnAllABNGTNU (Six

v o w

sigma)  LBYIN1TTANITHALAIUANAMAINYBITONALITIENINNTURBUNITTEY LRI

1%
a va o

FUADUNITODALUU ﬁumaumamﬁaﬂgum YUNBUNIINAEDU LLﬁSSUUUG]QUﬂﬂﬁﬂWEQiﬂHW g
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liegune5IuBIdnNTHURAI9819U8IN 15U TN AL ATRINDTENTN9TTINVBINITHAIU
woALIT

A

HAAUVRIUITEUAD LATRlaNUgIUMUAMAINY 7 vllakasinAllAn1TAIUAY
g aa [ a e ! a A ca 1 a e o O = o
Juneunaifgnsnegluaiden uinaliadndnuilignsiuliluaiden faduivinig
Usuaitoalnlulagiulaesiumaiin Ind@nundnly iesainasinlmiinaun nwednsas

Pnvsnsiaugendnls lnenstslidnlaveunvestlyninndsu

=

aw A4 vo aa [ ° [ [y s Y =
Q’]N’J"\]EJUVLG]UWEWUQ?]ML‘LJ‘LJLL‘LJ'W]'Nﬂ’]‘Wi‘Uﬂ’]iﬁ]ﬂ@m‘fﬂv\m@\‘i?j@wmLL’JiﬂULV”IiENiJE)LLaS

wadiasne waddldlatmaeiluiuesedemuimnssugeniniinieg §ITenihuuifnd

o A a s A A Yy a I3 ¢
UINAUILNDAATIENLATDINDANUIAINTSUYDNALIS

2) FOCUS: An Adaptation of a SWEBOK-Based Curriculum for Industry

Requirements [9]

NuIdpllavaugenduIsuoUnaiadu (Software  Application)  Liielfindin
ANuEINIsaluvIunveddiaInTsurenduls lagdnauendnansnieluves Siemens

Aad

Corporate Development Center India %38 CT DC IN 91%831 FOundation CUrriculum
for Software engineers %58 FOCUS Zsladnudasnanaiten tnalusunsulniadugnldly
ASHNBUSNIAINTUINNTT 500 AulutaauUNrIuL Tunsuseiiudseansnavaluswnsy
Ifady nuddeilaldnisdmaiesiusiunmeuiuaingianis gineusy uwaggildiy
.«.:4' ¥ [y [ [ Qill Y & 1 (v g./’ [ [y 2

e UBINUINAE HaN15RBUSUY U USHASUINAFUUAINNT0INNTITAUAINUADINITUDS

I M v = ::’IJ Y & 1 ) ac Y dy [ 1

aeAnsvUIAlngile n1sfnwduanslimiuinaiuisainaiteaunlddunugiulueednssineg
A o v ¢ & ~ o a X

WeyvinlisAnslue) dUszasnaNIngTu

P

dRelsdaidenunduiugiulunisdnnguniasiionuimnssuganiuag vinlinis

54

'
=

AUAULATRAT oA WAAINTSUTaNALISMNUTINNAEN DaANIUATA LI UEININT T

o/

2.2.3 WIgUiguauIeNnNgU9NuIIuIeNuILEue
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v Y L

NNsANYINUITeNNITeas 5 11uiTe naddulaihaidenugaglunisdn

=

! ! a d' ] Y] aa A9 Y o & vaw = vvo aa g v i
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W. Surapat et al

nudeilldaiteniiodangy
Jaanuanlulasuaani

MAFendvausldaidantiiodn
nNauLAIBHaAIAINTTY
YA

P. Bourque et al

MAeTiTuRaeIngueIRaIug

MAYIVDILFLANANAULUAD
=1 =

aUnAkazdn

mAdeTaueiuginiesiioru
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J.M. Fernandes
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M. Talib et al | suideilldaifoniieiinses | swiddeiiviaueldaidendio

AMNNVBILONARISHIE
\AS09LauarmALAluLAaY
JURDUVDY SDLC

ALV invaRAIaIlanIu
AAINTSUTINALITIULAASTUNDU
2¥ SDLC

G. Samarthyam

et al

MATeilldadeaioasng
FOCUS MetiuAINNaIIse
YDPIAINTTULDNALIT

NATeRtaveldaiteiaiy
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13NN 2 198 ANBTUY karANANYMEUDLAS DI aMEIMINTINTENARIS [10]

o

ANB5U"Y

AMENYUE

SpiraTest

Offers a complete software test
management solution that brings order!
Instead of stove-piped tools, you can now
manasge your requirements, test cases,
test steps and defects throughout the
entire project lifecycle. You can use one
integrated environment to have complete
traceability at all times. Testing Nirvanal!
Empower your testing team and throw off
the shackles of outdated methods,
SpiraTest offers unparalleled functionality
and usability combined with our award-
winning technical support. Available as an
on-premise installation or hosted service.
Provides a complete Quality Assurance
solution that manages requirements, tests,
bugs and issues in one environment, with
complete traceability from inception to

completion.

- Requirements
Management

- Test Case Management
- Defect Tracking

- Project Management

- Manual Testing

- Automated Testing

- Release Management

- Reporting

- Document Collaboration
- Build Management

- Mobile Device Support
- Email Integration

- Customization

- Administration

- Data Migration

2) feSuesivavidunvesaitenlunriasnguetdinnuiiiieitoamselaseasng

v o ¢ N v [V Y] 1 a
AIUFUNUTVDIAIUDATEAUN 3 mmamﬂumiw‘w 3

AN397 3 FIDE19518ALLDIAYRNATURA (ASDIBRAIUANLRDINITTINAWIS) [2]

ULNNLA50930

ANBSUNYSITATLIYN

d' = o [ ¥V
WA BILRANNSUASS
LUUINADIAINY

ABINS

requirements.

Requirements modeling tools. These tools are used for

eliciting, analyzing, specifying, and validating software

The development of models of a real-world problem is
key to software requirements analysis. Their purpose is to
aid in understanding the problem, rather than to initiate
design of the solution. Hence, conceptual models comprise

models of entities from the problem domain configured to
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A5 3 E19T18azDEAvIEAIURA (LATDITaAUAMUARINITTRNALIS) [2] (o)

Uszamiaasile ANB5UNYIAZLIYN
i3osflodmiuasa | reflect their real-world relationships and dependencies.
WUUIIABIAY Several kinds of models can be developed. These include
ABINT data and control flows, state models, event traces, user

interactions, object models, data models, and many others.
The factors that influence the choice of model include

- The nature of the problem. Some types of software
demand that certain aspects be analyzed particularly
rigorously. For example, control flow and state models are
likely to be more important for real-time software than for
management information software, while it would usually
be the opposite for data models.

- The expertise of the software engineer. It is often more
productive to adopt a modeling notation or method with
which the software engineer has experience.

- The process requirements of the customer. Customers
may impose their favored notation or method, or prohibit
any with which they are unfamiliar. This factor can conflict
with the previous factor.

- The availability of methods and tools. Notations or
methods which are poorly supported by training and tools
may not achieve widespread acceptance even if they are
suited to particular types of problems. Note that, in almost
all cases, it is useful to start by building a model of the
software context. The software context provides a
connection between the intended software and its external
environment. This is crucial to understanding the software’s
context in its operational environment and to identifying its
interfaces with the environment.

The issue of modeling is tightly coupled with that of
methods. For practical purposes, a method is a notation (or
set of notations) supported by a process which guides the
application of the notations. There is little empirical
evidence to support claims for the superiority of one

notation over another. However, the widespread acceptance
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A5 3 E19T18azDEAvIEAIURA (LATDITaAUAMUARINITTRNALIS) [2] (o)

Uszinnia3aadio AND5UNYIIYALIDYN
wiasdledmsuadn | ofa particular method or notation can lead to beneficial
LUUINADIAIIY industry-wide pooling of skills and knowledge. This is
ADINTT currently the situation with the UML (Unified Modeling

Language). (UML04)

Formal modeling using notations based on discrete
mathematics, and which are traceable to logical reasoning,
have made an impact in some specialized domains. These
may be imposed by customers or standards or may offer
compelling advantages to the analysis of certain critical
functions or components.

This topic does not seek to “teach” a particular modeling
style or notation but rather provides guidance on the
purpose and intent of modeling. Two standards provide
notations which may be useful in performing conceptual
modeling—IEEE Std 1320.1, IDEFO for functional modeling;
and IEEE Std 1320.2, IDEF1X97 (IDEFObject) for information
modeling.

Prototyping is commonly a means for validating the
software engineer’s interpretation of the software
requirements, as well as for eliciting new requirements. As
with elicitation, there is a range of prototyping techniques
and a number of points in the process where prototype
validation may be appropriate. The advantage of prototypes
is that they can make it easier to interpret the software
engineer’s assumptions and, where needed, give useful
feedback on why they are wrong. For example, the dynamic
behavior of a user interface can be better understood
through an animated prototype than through textual
description or graphical models. There are also
disadvantages, however. These include the danger of users’
attention being distracted from the core underlying
functionality by cosmetic issues or quality problems with
the prototype. For this reason, several people recommend

prototypes which avoid software, such as flip-chart-based
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Usunniadasiie AND5UNYIIYALIDYN
wdesiledmsuade mockups. Prototypes may be costly to develop. However, if
LUUINADIAIIY they avoid the wastage of resources caused by trying to
ABINT satisfy erroneous requirements, their cost can be more
easily justified.
wdeailodmsuna Requirement traceability tools. These tools are becoming
SOUAIUADINIT increasingly important as the complexity of software grows.

Since they are also relevant in other life cycle processes,
they are presented separately from the requirements
modeling tools.

Requirements tracing is concerned with recovering the
source of requirements and predicting the effects of
requirements. Tracing is fundamental to performing impact
analysis when requirements change. A requirement should
be traceable backwards to the requirements and
stakeholders which motivated it (from a software
requirement back to the system requirement(s) that it helps
satisfy, for example). Conversely, a requirement should be
traceable forwards into the requirements and design entities
that satisfy it (for example, from a system requirement into
the software requirements that have been elaborated from
it, and on into the code modules that implement it). The

requirements tracing for a typical project will form a

complex directed acyclic graph (DAG) of requirements.
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1) AMIURIANUINTNTOIYARITIUNUTELAN C; VUADUIAIUINLNTDIL DN

analysis, requirement, wae model a1naunTs (1), (2), waz (3) luuwil 2 audisu
N
1) Wanampsis = (1 + log fl-,]-) X logn—i
= (1+log3) X log%

=1.47x0.30
=0.44

N
1.2) Wrequirement = (1 + log fi,j) x log n_l
= (1+log10) x log%

=2x0.81
=1.62
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N
1.3) Wmodel =(1+logf;;)x logn—i

=(1+log13) x log2—16
=2.11x1.41
= 2.97

Fathu w, = [0.44,1.62,2.97]

2) AIAIIAINYERALENaT dy TUARWIANNULINTYBINEN requirement,
software, model, evaluate, gy design WALLBIANNWBY software, evaluate, Way design
Liusingludiduun ¢; Mtuaziinismadminnisiiey requirement kag  model

Wity asnsasualdannaunis (1), (2), way (3) luunil 2 mudey
N
2.1) Wyequirement = (1 + log fl]) X logn_i

= (1+log9) X log%
=1.95x%0.72
=1.40

N
22) Winodel = (1 + log fl,}) X logn—l
= (1 +log5) x zog§

=1.69 x0.94
=1.59

fahu wyy, = [0,1.40,1.59]

3) AMUIAIAIAIILARIYTENINFITUNUIZIAN €1 AUlenas dq 21naunI1s (9)

Tuunii 2
¢ - dy
Sim(cy, dy) = —————
lci | X |dy|

(0.44 x 0) + (1.62 x 1.40) + (2.97 X 1.59)

V0.442 + 1.622 + 2.972 x V1.402 + 1.592
04227 +4.72

V11.63 X V4.49
6.99

7.23
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N = 26 vonans
n; ¥09 q = [1,1] sudeu
n; ¥89 S1= [5, 15, 3, 12, 9] muad1au
n; ¥949 Sy=[1, 7, 3] 9ua16U
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1.1) Wrequirement = (1 + log fi,j) X log Tl—l
=(1+logl) X logz—l6

=1x141
=141

N
1.2) Wiodel = (1+logf;j)x log -
=(1+logl) X logz—l6

=1x141
=141

Fedu w, = [1.41,1.41]
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2.1.1) Wrequirement = (1 + log fi ;) % lognﬂi
= (1+log9) X log%
=1.95%0.72
=1.40

N
2.1.2) Wpodel = (1 + log fl-,]-) X logn—i

= (1+log5) X log%
=1.69 x 0.94
=1.59

ot we, = [1.40,1.59]
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2.2.1) Wrequirement = (1+ log fij) % logn—i

= (1+log3) X logz—76
=1.47 x0.57
=0.84

o we, = [0.84,0]
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2.3) Indnvilnd1Agvesaiton s Lifimenfinssiudeniaiu q fedu

We3 = [0' 0]

3) AWIUMIAIAIIUAAIETENINTRAIAIN @ Auyne Trlddetand
nauns (9) Tuund 2

—

3.1) Sim(q, s1) 4 1

1G1x|57|

(141 x 1.40) + (141 x 1

FyvesaIven

.59)

V0.412 + 1.412 x V1.402 +
1.97 + 2.24
V3.98 x V/4.49

4.21
4.22

= 0.99

v A o (%
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WU 0.99

_ a5
1G1x153 |
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V0.412 + 1.412 x /0.842

3.2) Sim(q, s;)

11840
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1) udusauszau (nterface layer) fnthiludiwsouszauiugldau lnassuy
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5.3.2 1A9093 ALY LY IUNITARIUITZUU
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1) 3150u335
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- MdeAUMEN (Hard Disk) Yw1nAI1ug 500 Anglud

- MheANuT@I5e3 (Memory) vu1nexg 4 Anglud

2) BONAWIS
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- \ATesaNaIIlUTLATUAI®I9191 Java) BRdUE (Eclipse)

o v Y Y A

= < - = o o
- 93U (Lucene) WwaIesilslunmsviiiddrfyuaznisaun

o

- drumuaugudeyadndiaduiii - (XAMPP control panel)
- gudoyaneieadiuea (MySQL)
- lulaswouvioavlila (Microsoft office) 2013
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5.4.1.1 dauadrenvtiandnAgy

v L4 =

WanakaszuuAeInsas1esvildd1Ayvesinioslioniuininssugeniuisias

o

a

a09m ausasiunsautusauselUil

1) nata “Admin” iieithgszuy suguil 19 (@)

Search by Keywords

@ Search by Software Engineering Tools

@ Result with Relevant Tools

) Result with Types of SWEBOK

> Search by Types of SWEBOK

Browse by Types of SWEBOK

Requirements modeling tools

Requirements traceability tools

Software Design Tools
Compilers and code generators

" Debuggers

Interpreters

Program editors

JUN 19 misasusun1syinau

2) Whgdszuulagnisldvelda (Username) wagsiiasinu (Password) 3niunady

“Submit” muguN 20 mnldverldnunay/viosiaruin srULATLILAUMNUTUR 21

Authenticate to Build Index

Username |admin |

Password |esses| |

Submit H Cancel |

JUN 20 miheedmiudngssuy
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Message H
o
Q) Authentication fail!!

JUN 21 niheudaieuiiegguaszuuleudedlinunassianulignies

3) WewindsvuuieuTosudy MNtudenuiiu (Tap) “Create Index” Liitevinnisasa
Autladfsy augui 22 (O)

o

4) \deonuiluaru (Folder) vasaiteniiioldiludoyatndrdmsuaisdailidiry

Yosaiten lnenaly “Browse” nugui 22 (@)

5) denufiunuveaesesdionuimnssugenduaiiielfidudeyaindrdmivadng

v A o v

ArutiAndAnyveaselanimnsiugendwls lngnady “Browse” nusun 22 (®)

o

]

6) AAN (Click) 91 “Build SWEBOK” #1n@adn1sinssuvasesuiidnfyvasalvon

!
t-:ll & a « - P ¥ ¥ ¥ v A o o w
MUsUN 22 (@) uay/v3e AAN “Build Tools” minfeinisinszuvasanviladAyves

\ATRIHRMUIMNTINYONAWIS Augun 22 (©)
7) nady “Build Index” iieasnsavtiindnfty augun 22 (®)

v Y

8) ST UUILANIFANIULNITYINGIU mmgﬂﬁ 22 (@)
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o Create Index rCIustering rSetling |

Select SWEBCK Input Folder
|[F:\Thesis\Inputs\SWEBOK | Browse.. = <€ @

Select Software Engineering Tools Input Folder
|F:\Thes'|s\lnputs\toob | | |Br0wse..| ‘ < 9

@ —> [ Build SWEBOK
Build Index ®

S —>[v| Build Software Engineering Tools

Status :

6 SWEBCE folder selected!
Tools folder selected!

o

SUN 22 s msuaseiidfey

5.4.1.2 daudanguinsaslisfmuiAinssuganinisaulssnniiaideniimun

14 4

Wedguasyuudeinisdnnguiaiaaiiasuimnssugenduisaulszsinniiaiden

AMuus @unsasiunisanutunause U

= <@ « . i a 9/ 12 | [ { a = i
1) ALAITUULADNLNY Clustering LW@LGUWQVU'W]'Nﬂ'Wif\]ﬂﬂQNLﬂﬁaﬁll@ﬁ']u

o ek

Arnssureins augun 23 (O)

' I
o w = v 1 o

2) denlwddviifdfyvesaiteaiossrliinlvdldmiuiangu lnanaduy

“Browse” mugﬂ‘ﬁ 23 (@)

3) @enlnanvtadAgyroaniosdomuimnssugendwisiionalmilndldmsu

Jangu lnenady “Browse” augun 23 (@)

4) nava “Grouping tool to SWEBOK Topicl” lilevinnsdangsnaieaiiosy

AenssuTenins augun 23 (@)

5) SEUUILLAAIANUENTYINNY auguil 23 (®)
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Create Index | Clustering rSetting |

Select SWEBOK Index Folder

|F:\Thes'|s\lnputs\SWEBOK\'|ndex | Browse.. < @

Select Software Engineering Tools Index Folder
[F:\Thesis\inputs\tools\index |

| Browse.. | < B

Grouping SE Tools to SWEBOK Topic!

Status :

SWEBCE folder selected!
Tools folder selected!
SWEBCE index selected!

Tools index selected!

JUN 23 wihsedmiudanguinsasdonuimnssugeniuag
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dl' oV U 5 1 §w a o o £y dl' =l 2 a 3 I3
Wegauaszuuian1sasen inddviiiddguesaseslienuiminssugenduisuag
ataaialdlutunaun1sAuAY ausasdunsautunausolul

1) dauassuuidenuiiu “Setting” ewhgntisnanisaaan muguin 24 (O)
2) denlvdduidddyvesaiteniiionsalininlwdldmivdAudu lnenaduy
“Browse” anugun 24 (@)

3) lenlwddutimdAgyuesaiadiomuimnssugenawisineasalinilnaddmsu
Aupy laenady “Browse” mugui 24 (@)

4) nady “Set Index” LioBudunsAm augui 24 (@)

5) SEUUILLAAIANUENTYINNY augui 24 (@)



66

fCreate Index rCIustering rSetting |

Select SWEBOK Index Folder
|F:\Thes'|s\lnputs\SWEBOK\'\ndex | Browse.. 1 @

Select Software Engineering Tools Index Folder
|F:\Thes'|s\1nputs\toos\'|ndex | | |Brl}wse..| | 1 8

Status :

6 SWEBOK index for retrieve selected!

Tools index for retrieve selected!
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3) 31nde 2) winadn JUN 19 (@) flddeninsidenitdesmsenmeeuluguuuy

Y
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4) nadu “Search” iiievinmsAuAu mugun 19 (®)
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'
s

mneunlaldusensveansasilofiuimnssugendlsnininnlnameeiues oo NAuAY

gavnenady “Search” LitevinsAuAY Asanslugun 25

Search by Keywords

‘Bugzilla| @ Search by Software Engineering Tools

@ Result with Relevant Tools

) Result with Types of SWEBOK

© Search by Types of SWEBOK

Browse by Types of SWEBOK

Requirements modeling tools
Requirements traceability tools
Software Design Tools
Compilers and code generators
Debuggers

Interpreters

Program editors

JUN 25 fregenisAuAuaigisnsladefnunsai 1

naansnlaazidusneni1sveaTosilon1udeInssusaWa WIS NI NN lnALA ey

A4 A& dAyoa o o 1 PN
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Search keyword : bugzilla
found : 22 item(s)
. Bccept 360
Silk Test
. SOLIDWORKS Simulation
. ActiveCollab
. Bpache Ent
. RAppPerfect Web Test
. ArgoUML
StarUML
. Bhssembla Workspaces
. Tekla
. Bluefish

[ B I L

. SPARX Systems Enterprise Architech

. SpiraTest

. xVue

. Bugzilla

. Caretta GUI Design Studio
. CASE Spec

. Visual Paradigm for UML

. Commindwork

. Gigatrak

. NetBeans

. Pro Maintenance Tools

JUN 26 freginaansvaen1sAuAumIgIsnsldvaraunsain 1

nsdif 2. fldnulddemauluniosiesnuimnssugensduisie Bugzlla a1niu

1 ¥ o

Alduviinisedn “Search by Software Engineering tool” wieszyindedraiuiuie
LATBOAUIMINTTULINALIS 9NTUUARN “Result on type of SWEBOK” iiesioin1siign
Ameuildilulszinnvenaiasdioiuimnssugeniuisveiniolefifeansdufu gaving

nady “Search” evinnisAuAu Aauanslugui 27
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Bugzilla

® Search by Software Engineering Tools

) Result with Relevant Tools
@ Result with Types of SWEBOK

© Search by Types of SWEBOK

Browse by Types of SWEBOK

Requirements modeling tools
Requirements traceability tools
Software Design Tools
Compilers and code generators
Debuggers

Interpreters

Program editors

= o 1 Y A Y ad 1Y o N a
Eih/] 27 C‘]']@EJ'Nﬂ'ﬁﬂUﬂu@'JEJ'Jﬁﬂ'ﬁIﬁ‘UEJﬂ']ﬂ']llﬂimW 2

Hadns e azlus18n15UeIUs N NURLAT R BAUT AN S LR NALI SR ILAT DTl T)

AoIN1TAUAY Aakansiiagaluun 28

SWEBOK Level 1

SWEBOK Level 2

Software Requirements Tools

Requirements modeling tools

Software Design Tools

Software Design Tools

Software Construction Tools

Compilers and code generators

Software Construction Tools

Debuggers

Software Construction Tools

Program editors

Software Testing Tools

Test evaluation tools

Software Testing Tools

Test execution frameworks

Software Testing Tools

Test management tools

Software Configuration Management Tools

Release and build tools

Software Engineering Management Tools

Measurement tools

Software Engineering Management Tools

Risk management tools

Software Engineering Management Tools

Project planning and tracking tools

Software Quality Tools

Static analysis tools

Review and audit tools

Software Quality Tools

PN o | o & Yy A Y  aa 1Y o aa
EUVI 28 G]'JE)EJ'NNaa‘WﬁsUENﬂ']ﬁﬂuq'ﬁu@'gﬂ'lﬁﬂ']iiaﬂ]@ﬂ']ﬂ']llﬂiﬂﬂfl 2

nsdin 3. fldnuladermanudulssiavvenaIadionimnssugenduisiudiodi

A “requirements” NUUELTUYIINTTAAN “Search by type of SWEBOK” tileszyinte

° , A A Y oa ¢ s v | « 5 A o Y
AU UUSZLANVDIATDINDANUIAINTTUYBNALLIS qmﬂ']ﬁﬂﬂﬂqll Search” WaNIN1TAU

Y Aauanslugun 29
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Search by Keywords

Modeling Reguirements  Search by Software Engineering Tools

® Search by Types of SWEBOK|

Browse by Types of SWEBOK

Requirements modeling tools
Requirements traceability tools
Software Design Tools
Compilers and code generators
Debuggers

Interpreters

Program editors

SUN 29 flegnan1sAUAUR83SNNShETaAINNNTaIN 3

Y

< v

nasnslaazidusenisveunsasiiomuiminssugendnsmdulssLnnfidesniseu

AY Aauaneag1alugun 30

Search keyword : Modeling Reguirements
found : 23 item(s)

BAccept 360

Silk Test

ActiveCollab

SOLIDWORKS Simulation
Lpache AEnt

AppPerfect Web Test

StarUML

ArgoUML

Tekla

. Bhssembla Workspaces

. Bluefish

. SPERX Systems Enterprise Architech
. Borland StarTeam

[P . AT R S T SR

. SpiraTest
. XVue

. Bugzilla

. Caretta GUI Design Studio
. Visual Paradigm for UML

. CRASE Spec

. Commindwork

. Gigatrak

. NetBeans

. Pro Maintenance Tools

a

a o | o & Yy A Y  aa 1Y o P
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5.4.2.2 d9UANANA287TNISLABNUSLNNLATDIABAIUAAINTTUYBNALITATEUU
UZUN

Yy A Y  aa a & A Y oa 3 ¢ al ° o,
NNIAUAUAILITNISLABNUITLLANIATDINDAUIAINTTUYDNAUITNSEUULUL U L1 UU
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Y

ausaAuAuaenINgY Jldnuaansaldanussuulacal
1) AdnienyszinniasesiloiuimnIsuganiiisnensauAy auun 19 (@)
2) Adn “Search” mu3u 19 (®) Wevimsauau

3) NadnsSAlAARIIENITVRUATgElDAWIFINTTUTaNALIS I Ul AN AR INITAU

AU Aawanasinegdlugun 31

Search keyword : Reguirements modeling tools
found : 15 item(s)

Silk Test

ActiveCollab

SOLIDWORKS Simulation

LppPerfect Web Test

ArgoUML

BAssembla Workspaces

SPREX Systems Enterprise Architech
SpiraTest

xVue

(K== = TS B o Y S I e

. Bugzilla
. Caretta GUI Design Studio

. Visual Paradigm for UML
. CASE Spec
. NetBeans

. Pro Maintenance Tools|

P ) ' YRS Y &N Y ad & a A Y oa I3 ¢l
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5.5 mswﬂaawzuuﬁmwu

mi‘mmaausz‘uuL‘f]m'fumauLﬁ'emmaamfﬂiwUmmsaﬁwmlﬁmummé'mmssum

szuunlaszylivseli uasmdeiianainiiiinduresszuu lnen1snaae uaiunsawissenidy



73

3 926U A NIAADUNIYERY (Unit testing) NINAEOUTINNULIE (Integration testing)

LAZNIINAABUTZUU (System testing)
5.5.1 N1SNAFaUNUIYE DY

nsnageuntiggesidunsnageuileidunngg vesssuu Frnsiadeunrlugasil

srnnaeuluyaesEnInsimLIsEuY MdliensvdgeuaugnisdtasdeRanaInveinig
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auilendune ssuvsukuutanunsaasiisnsanaaeusanidu 4 nsdl fadl

o w

1) NSEINAERUMTES19ULAId@NA (TCUT-001) AIMaRAISI8aLo8nlUA1S19N 19

o

o
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shansUNagay | TCUT-001
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o
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sidnsiinagau | TCUT-002
Jonsdinadou | miadugudeyalasiaiseuduiudvesaiden
IngUIzeeA Wienpaounsagudeyalassaiseuduiudvesaiton
Foyaundn aiten
- Usmamveaedosiionuimnssumeniuag (sefud 1)
- Uszinmgesveaaiaaiiomuimnssureniuag (sefud 2)
Uayanan uteyalassaiaanuduiug
fdumsieu | 1) Suleuiiuenaisvesaiden
2) usnPeutluenansilusedun 1 wagseduil 2
3) dnnquszduil 2 Allsedud 1 Weaiu Teglunguiendiu
wadwsiaane | Iigudeyalassadsenudiiusiinunsuenuar dnnguussinna
Uszinniniesilovesaiton
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3) n3dinageaunIsIANguIAssiiaiudmnssugaNiLIsIuUsTvTiaideninun

AN nuuIdN (TCUT-003) AWEAISI8astdenlun1s1en 21
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¥ v a = a
PEANDINUUBN
shansnegay | TCUT-003
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